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A remark on the ealeulation of the Lamb shift 


By L. Hansson and H. E. V. H&xansson 


For large values of the nuclear charge the calculation of the electromagnetic 
shift of energy levels seems to require a method of accounting for terms of 
higher orders of electron-nuclear interaction than those hitherto considered. 

In the relativistic calculations, published so far, on the Lamb shift by Kroxu 
and Lamp (1), Frencu and WetssKkopr (2) and subsequent authors, that part 
of the shift, referring to intermediate states of positive energy and photon 
energies less than f;, is calculated using BeTHE’s expression (38): 
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The authors mentioned have neglected the term (H,— Hz) as compared with 
k; in the numerator in the logaritmic term. To investigate the effect of this 
term on the calculated shift, we have performed numerical calculations for 
ki = «me, ame and mc and: found that keeping this term adds to the shift 
15%, 5% and 0.5 %, respectively. Thus Bethe was justified in neglecting 
this term. 

The relativistic methods of calculation are based on expansions in powers of 
the electrostatic potential V and its derivatives. If we try to express the con- 
tribution of the aforementioned term by such an expansion, the first term 
includes, as a factor, the expectation value of «(\/ V)? for the actual atomic 
state, i.e. the contribution is of an order in « not considered in these cal- 
culations. 

An investigation is urgently needed to determine to what extent the neglected 
term in the numerator is matched by other terms of the same order of mag- 
nitude. Unfortunately, there are considerable difficulties in carrying the expansion 
further, as Kroi~i and Lamp (1) have already pointed out. 

These calculations were made in the course of an investigation of the higher 
approximations to the expression for the Lamb shift. This investigation has 
not been finished yet, however. 
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Finally we wish to express our gratitude to Professor _ Ivar WALLER, who 
suggested investigating this problem, for his help and interest in our work. 
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